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,-). , ± . ,Z/A. ,10. ,32+. ,ZÖA. ,34+. ,50. ,ZJA.<@ 4)J -2×@ 4A-2 <@ <+<+Ö <@-+-< <@ <-)2 2+2A@ 5 ± 1@ ± 5 <@ <B-+-4 <B@ <-+-/<@ 504 -2×@ 5+<+J <@ <+<+1 <@-+-1 <@ <+<'J 2+4A@-+- ± @ 1+Ö <@ <'< ± Ö <B@ <+<04A-<@ J+Ö -2×@ 5-< <@ <+<+Ö <@-<'5 <@ <-< 2)/@ Ö+J /@ <+< : <@ <'<+<+5 <B@ <+<+1+J-+@ <02 -2×@ J+<04 <@ <+<02 <@-+-'- <@ <+<A4 2 ± @ /+Ö -+@ J+5 : <@ <'<-Ö <B@ <+<+1 ±-+@-Ö -ÖB@ <+<04 <@ <+<+Ö <@-<A2 <@ <+<A4 2 ± @ Ö04 ± @ ± 5 <@ <'<+<+Ö <B@ <+<+1+1-+@ ± 5 -ÖB@-<+5 <@ <+<04 <@-<'J <@ <+<'5 1+J@ 2+2 ± @ ± 5 <@ <'<- ± <B@ <+< ± 1-+@ 1+< -ÖB@ ± <+Ö <@ <+<+Ö <@-<'5 <@ <+<'Ö 1+5@ /+Ö -+@ 5+1 : <@ <'<+< ± <B@ <+<-5-+@ 2)1 -ÖB@ /+<+Ö <@ <+<04 <@-<'Ö <@ <+<'Ö 1+5@ /02 -+@ J+/ <@ <'< ± - <B@ <+<+/+/-+@ 4)< -ÖB@ 1+<+Ö <@ <+<04 <@-<'5 <@ <+<'Ö 104A@ 5+< -+@ 502 <@ <'<+/02 <B@ <+<+1 ±-+@ 504 -ÖB@ 2)<+1 <@ <+<02 <@-<'5 <@ <+<'1 102A@ J ± -+@ ± Ö : <@ <'<+<+5 <B@ <+<+/+1± @ <02 -ÖB@ Ö+<02 <@ <+<04 <@-<A4 <@ <+<A2 102A@ ± - -+@ Ö- <@ <'<+/+1 <B@ <+<+/+1± @ ± Ö -ÖB@ 4)<02 <@ <+<+Ö <@-<A4 <@ <+<A2 1+/@ ± 2 -+@ 1+1 : <@ <'<+<+/ <B@ <+<+/+/± @ 1+J -ÖB@ J+<+1 <@ <+<02 <@-<A2 <@ <+<'1 1+<@ ±&± -+@ ± - <@ <'<- ± <B@ <+<+/04± @ 4)1 -4×@ <+<+1 <@ <+<+Ö <@-<'/ <@ <+<'1 1+<@ ± J -+@ 1 ± : <@ <'<-Ö <B@ <+<+/+5/@ <- -4×@-<+1 <@ <+<+Ö <@-<'/ <@ <+<'1 /+J@ Ö ± -+@ ± / : <@ <'<-/ <B@ <+<+/-/@ /- -4×@ ± <+1 <@ <+<04 <@-<'< <@ <+<'1 /+5@ 4 ± -+@ 104 : <@ <'<-< <B@ <+<+1-/@ Ö+1 -4×@ 1+<+/ <@ <+<02 <@-< ± <@ <+<'/ /04A@ 5- <@ J+5 : <@ <'<-5 <B@ <+<+/+<1@ <+< -4×@ 2)<+1 <@ <+<04 <@-<'/ <@ <+<'1 /04A@ 104 -+@ /+Ö : <@ <'<- ± <B@ <+<+1021@ 1+< -4×@ 4)<02 <@ <+<+5 <@-<A2 <@ <+<A2 /+Ö@ J04 -+@ 1+/ : <@ <'<-2 <B@ <+<02A-1@ 502 -4×@ 5+<02 <@ <+<+J <@-<A2 <@ <+<A2 /+Ö@ 1- -+@ Ö+Ö : <@ <'<+1+5 <B@ <+<02 ±2A@ /+/ -5B@ <02)< <@ <+<+J <@-<A2 <@ <+<A2 /02A@ 4A- -+@ Ö+/ : <@ <'<+1+5 <B@ <+<+1+J2A@ 5+Ö -5B@-<+Ö <@ <-< <@-<'J <@ <+<'Ö /+1@ J- -+@ 4)1 : <@ <'<+/+5 <B@ <+<+Ö+/Ö@ 102 -5B@ /+<02 <@ <+<+J <@-+-)4 <@ <+<A2 /+1@ 4A- -+@ 1- : <@ <'<-1 <B@ <+<02)54A@ <+J -5B@ 1+<+Ö <@ <-+- <@-+-J <@ <+<'Ö /+/@ <+1 -+@ Ö+5 : <@ <'<+< ± <B@ <+<+Ö+54A@ 5+< -5B@ Ö+<04 <@ <- ± <@- ± 1 <@ <+<A4 /+1@ 4+2 -+@ J+< <@ <'<-4 <B@ <+<04 ±5@ 2)5 -5B@ 4)<+5 <@ <-/ <@- ± 2 <@ <+<'5 /+Ö@ 1+1 ± @ < ± : <@ <'<+/+J <B@ <+<+Ö+5J@ 1+1 -5B@ J+<+J <@ <-2 <@- ± 2 <@ <+<'J /02A@ 5- ± @ ± J : <@ <'<+1+/ <B@ <+<+5+J-<@ /+J -JB@ <+J+< <@ <-2 <@-/'< <@ <+<'J /04A@ <- ± @-+- : <@ <'< ± 1 <B@ <+<+J+J-'-+@ 1 ± -JB@ ± -< <@ <-4 <@- ± 5 <@ <-< /02A@-4 ± @ /+5 : <@ <'< ± 2 <B@ <-<+J- ± @ 2+4 -JB@ 1-< <@ <-J <@- ± 4 <@ <-< /+/@ Ö02 ± @ 2)Ö : <@ <'<-1 <B@ <- ± --/@ 5 ± -JB@ 2A-/ <@ < ± - <@- ± 1 <@ <-/ /+1@ 2)J /@ ± - : <@ <'<+1+J <B@ <-1--)2A@ ± - -JB@ 4A-2 <@ < ± / <@- ± - <@ <-)2 /+1@ 5 ± /@ 4)5 : <@ <'<+Ö- <B@ <-Ö+/-Ö@ 4)/ -JB@ 5-1 <@ < ± 1 <@-+-'- <@ <-1 /+Ö@ 2)1 1@ <+/ : <@ <'<04A- <B@ <-2+4-5@ 1+< ± <B@- ± < <@ < ± / <@-+-/ <@ <- ± /+Ö@-2 /@ /+J : <@ <'<02)J <B@ <-/+1± <@ ± 1 ± <B@ ± - ± <@ < ± / <@-+-)4 <@ <- ± /+Ö@-/ /@ ± 1 : <@ <'<- ± <B@ <-1+<±K± @ ± Ö ± <B@ 1-4 <@ <+/+1 <@-+-'- <@ <-)4 /+1@ 4)/ 1@ 4)5 : <@ <'<-5 <B@ <-J02± 1@ 1+J ± <B@ 2A-Ö <@ <+/+/ <@-+-)2 <@ <-Ö /02A@ 2A- 1@ ±&± : <@ <'<02A- <B@ <-4)Ö± Ö@ J+1 ± <B@ 4A-2 <@ <+/ ± <@-+-1 <@ <-)2 /+Ö@ /+J 1@-+- <@ <'<+<+5 <B@ <-4)/± J@ Ö+/ ± <B@ J ±&± <@ <+1+Ö <@-+-< <@ < ±K± /+5@ Ö+J Ö@-+- : <@ <'< ± J <B@ < ± 1 ±/ ± @ Ö+< ± -'@- ± 2 <@ <02)Ö <@-<'/ <@ < ± 2 /+J@-1 4A@ 102 : <@ <'<-2 <B@ < ± 5 ±/A2A@ 5+Ö ± -'@ 1 ± 4 <@ <02+2 <@-<'1 <@ < ± 4 /+Ö@ 1- 4A@ 502 : <@ <'< ± / <B@ < ± J04/'J@ 1+1 ± -'@ Ö+/+Ö <@ <+504 <@-<'1 <@ <+/'Ö 1+<@ 5+5 -<@ 104 <@ <'<+<04 <B@ <+/+J-1'/@ /+J ± -'@ 5+/+5 <@ <+5+Ö <@ <+J'5 <@ <+/'5 /+Ö@ ± 5 -'-+@ 5- : <@ <'<+Ö+< <B@ <+1 ± 11A4A@ 4)/ ±&± @ 102)< <@-< ± <@ <+J'5 <@ <+1A2 1+/@ J+/ -/@ 5+1 <@ <'<+1- <B@ <+1+J+/2 ± @ 2)< ±&± @ ± 1+J <@-+-Ö <@ <+J'5 <@ <+1'J /+5@ /+5 -)2A@ <+Ö : <@ <'<+<+J <B@ <02)1 ±2'4A@ 4+2 ±&± @ 102+4 <@-1 ± <@-<A2 <@ <02'4 /+Ö@ ± 2 -Ö@ 2)/ <@ <'< ± Ö <B@ <+Ö+1-Ö'/@ 2 ± ±&± @ 4)Ö+/ <@-Ö+< <@-<A2 <@ <+Ö'/ /+Ö@ ± 2 -5@ <04 : <@ <'<+/+Ö <B@ <04)<+/Ö'J@ 504 ±&± @ J+5- <@ ± -5 <@-<A2 <@ <+5B- 1 ± @ 5+/ ± /@ /+J <@ <'<+/+< <B@ <+J-<4ªÖ@ 5+Ö ± /B@ ± 5+1 <@ ± Ö04 <@-<A2 <@ <+5'1 1 ± @ 5+/ ± 1@-4 <@ <'< ± < <B@ <+J+/+J5'1@ 2+2 ± /B@ 1+<+/ <@ /+<+< <@-<A2 <@-<'/ 1 ± @ 5+/ ± J@ Ö+< <@ <'< ± - <B@-+-2)<
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ÕEÒÇ&ÕzÚÛÕxÓ{xAÕ>Öä×ÀÝ$v}á5ÊEÚÛÕ.wÇÑÓ{xÉÓ{xÝ½ÒÕ%ÝzyláÚÛÕ>ÞÑjÝâ5Ò
ÒÓÛâkwÑjÕEÒÀ¸oÐõÝ}ÕzÖ5ÒâÚpÕ×^Ý Ö ÒÑÒÓÛÕ>Ö ×^Ü¼5Ó{xÕlÒÛÊzvLÕÊ(á5Õ>ÚpÓÛâÚpÕ×^Ý ÚpÚÛÕE×ÀÓÛÑjÝÖÓpÝ}Ó{xÕÚ/ÊÇ vLÕEÊ ÒâÚÛÕvLÕ>ÖÓ/Ò
ÝÙÓXÊEÑjÖÕwrÙÜâ ÒºÇIÕ>ÚÛÕ_Ê(áAáØjÑÕ.wtÓpÝZÓTxÕ,wAÊ(ÓXÊ,yÚÛÝHv ÓTxÕØÑjÓpÕ>ÚXÊEÓÛâÚpÕ¸Ð]xÕØjÕFyÓGÊ(ÖkwÚÛÑjßHxÓGá5ÊEÖÕ>ØËÒÔÝzy0 ß âÚpÕÓP¸S$SÒxÝ.ÇÓ{xÕ:wÑní#ÕzÚÛÕ>Ö5×ÀÕEÒ&Ù5Õ>ÓÇ&Õ>Õ>ÖðÝ âÚ=v}ÕEÊÒâÚpÕv}Õ>ÖÓXÒGÊEÖkwÓ{xÝ½ÒÕnÝzyGÝÓ{xÕ>Ú_Ê(âAÓ{xÝÚXÒ¼yÝÚØjÝß Ä ´ÔÆóÊ(Ökw}ðß ñ ¼ ÚÛÕÍÒá5ÕE×^ÓpÑjÞÕ>ØÜ¸\Ð]xÕIÚÛÕEÒâØjÓ/ÒÌÝzy=Ó{xAÕ&ÑjÖwÑjÞÑ¢wâ Ê(ØA×^Ý$v}á Ê(ÚÛÑËÒÝÖ5ÒÌÊEÚÛÕáÚpÕEÒÕzÖÓpÕ.w
ÑÖÐÊ(ÙAØjÕPA¸sP¸ 6 ÓÛÝ Ó/Ê(ØIÝzyÍ` ¼ S}ßÊEØÊzuÑjÕÍÒ_Ç&ÕzÚÛÕâ5ÒÕ.w%ÓÛÝ9v'Ê=<ÕZÓTxÕv×^ÝHv}á5ÊEÚÛÑÒÝ Ö\¸}Æ%Õ+05ÖkwãÊ(Ö
ÝEÞÕ>Ú/Ê(ØØFÚpÕEÒÑ wâ5ÊEØ&wÑ?>#ÕzÚÛÕ>Ö5×ÀÕÝ.y&É ¼ ¸ ¼ ¼ `B$ ¼à¼¼ PwÕu}ÊEÖkwvÊZÒp×>Ê(ÓpÓÛÕ>ÚÝ.y ¼ ¸ ¼ Å)SÑÖ}ØjÝß Ä ´ÔÆX¸>OÝÚA@ß%BÇIÕC05ÖkwÊEÖrÝ>\ÒÕ>ÓGÝzy ¼à¼¼ 3\$ ¼ ¼ ¼ `_v ÊEßoÊ(ÖkwÊÒp×>Ê(ÓpÓÛÕ>ÚGÝzy ¼ ¸ ¼ S'Q_v ÊEßÑÖD@ß%B>¸6Ð]xÕEÒÕÝÙ5ÒÕzÚÛÞÕ.w
Òp×>Ê(ÓpÓÛÕ>Ú/ÒoÊ(ÚÛÕ×ÀÝ Ö5ÒÑÒÓpÕ>ÖÓ,ÇÑjÓTxÊEÖ¢Õ>ÚpÚÛÝÚá5Õ>ÚoßÊ(ØËÊzuÜxÝzy³Ê(Ù5Ý âÓØQB ÑjÖxÞÕ>ØÝ×^ÑjÓÜwÑjá5Õ>Ú/ÒÑÝ Ö%Ê(Öw
S$S'Å









 ÝHv}á5ÊEÚÛÑÒÝ ÖðÝzyGÓTxÕZÞÕ>ØÝ×^ÑjÓÜVwÑÒá5Õ>ÚXÒÑjÝ Ö Ä ØjÕyÓFÆIÊ(ÖkwÓTxÕ+@ßEBØjÑÖÕoÑjÖkwÕu Ä ÚpÑjßHxÓFÆ
ÝzynÓTxÕÝÙ5ÒÕ>ÚpÞÕ.wßÊEØÊzuÑjÕÍÒrÇÑjÓTxªÊ(á5Õ>ÚpÓÛâÚpÕx×^ÝÚÛÚpÕE×^ÓÛÕwwÊEÓXÊ yÚpÝ$v Ó{xÕðØjÑÓÛÕ>Ú/Ê(ÓÛâAÚÛÕ¸ K v}ÕÍÊ(Ö5ÒF ÝâÚÉ¹ØjÑÓÛÕ>Ú/Ê(ÓpâÚÛÕGv}ÕEÊÒâÚpÕv}Õ>ÖÓ/Ò^¸Ð]xÕØjÑÓÛÕ>Ú/Ê(ÓpâÚÛÕÒÝ âÚ/×^ÕEÒZÊEÚÛÕ%H+I ·¼ÔO5ÊEÙFÕzÚZÕ>ÓnÊ(Ø¹¸ Ä S'U$QHUÆ5>Ñ:¼ÑÚpÕEÒÛÒØjÕ>Ú Ä SU$Q%I$Æ»¼)ÑÚÛÕEÒpÒØjÕzÚ\Õ>ÓÊ(Ø¹¸ Ä S'U$U)S.Æ5OKJg¼.(Úpß Õ>Ö ÒÕ>ÖÕ>ÓÊEØ¸ Ä SUHU$Å(ÙÎÆ5 \
 ¼  â ×^Õ>Üoº 
 ÊEÚÛÓÛÕzÚÄ S'U$QHQÆ5  ×$¼  â5×ÀÕ>Ü}Õ>ÓÊEØ¸ Ä SU$U%I$ÆL5#ÊEÖkw÷·k¼#· v}ÑjÓTxrÕ>ÓÊEØ¸ Ä SUHUMI$Æ/¸
¼ ¸ ¼ Sv ÊEßÑÖN@ß%B>¸0¹ÝÓÛÕ¼·xÝ.ÇIÕ>ÞÕ>Ú¼Ó{x5ÊEÓgv}ÝÒÓoÝzy_Ó{xÕvÊ>ÞÊ(ÑØÊEÙØjÕwAÊ(ÓXÊÑÖãÓ{xÕ}ØÑjÓpÕ>ÚXÊEÓÛâÚpÕrÑËÒ
ØjÑv}ÑjÓpÕ.wÓÛÝ}ÞÊ(ØâÕEÒÿò S ¼ ¼ <v Ò Aþ Ê(Ökw;@ßEB ò ¼ S'Qrv Ê(ßA¸ Ü Öy¹Ê ×^Ó'¼5Ê ÒYÇIÕÒpÊÇÕEÊEÚÛØÑjÕ>Ú'¼Ù5Ê ÒÕ.wÝ ÖvÝâÚÑjÖÓÛÕ>ÚpÖ5Ê(Ø5ÕEÒÓÛÑv Ê(ÓpÕEÒ·Ç&ÕÕuá5ÕE×^ÓIÓ{xÕ,vLÕEÊ ÒâÚÛÕvLÕ>ÖÓÕ>ÚpÚÛÝ Ú/Ò&ÓÛÝnÑjÖ5×^ÚpÕEÊ ÒÕoÊ(ÓØÝ.ÇªÞ ÊEØjâÕÍÒ&Ýzyv}ÕEÊÒâÚpÕ.w}kâ5Ê(ÖÓÛÑÓÛÑÕEÒ Ä Ê ÒÓ{xÕ>Ü'Ê(ááÚpÝÊ×ÀxðÓ{xÕoÚÛÕÍÒÝ ØâÓÛÑÝ ÖvØjÑv}ÑjÓFÆX¸6 Ò_yÝ ÚÓTxÕ}áxAÝ ÓÛÝHv}Õ>ÓpÚÛÑ×/wÊEÓXÊ)¼IÓ{xÕ>ÚpÕvÊ(ÚpÕðÒv ÊEØjØG>Õ>ÚpÝzÉ¹áFÝÑjÖÓÝ=>óÒÕzÓXÒZÑjÖãÓTxÕ}á5ÊEÚXÊzvLÕ>ÓÛÕ>Ú/Ò¼Ç"xÑË×Àx%ÊEÚÛÑÒÕÓyÚÛÝHv Ó{xÕ/wÑ?>=Õ>ÚÛÕ>ÖÓo×^ÝHvrÙAÑjÖ5ÊEÓÛÑjÝÖ5ÒÝzyÓpÕ>ØjÕÍÒÛ×^ÝáFÕFÉwÕzÓÛÕE×^ÓpÝ ÚÉÒáFÕÍ×^ÓÛÚpÝ ß Ú/Ê(áxâ5ÒÕ.wÑÖ
Ó{xAÕ,wÑ?>=Õ>ÚÛÕ>ÖÓGÝ Ù5ÒÕ>ÚÛÞÊEÓÛÑjÝÖ5Ò^¸IÐ\ÝZâ5ÒÕÓ{xÕ_áâÙØÑ×"wÊEÓXÊZÓ{xAÕEÒÕÝ=>óÒÕzÓXÒÊ(ÚpÕÚÛÕ'v}ÝEÞÕ.wZÊÒ"wÕEÒÛ×ÀÚÛÑjÙ5Õ.w
ÑjÖ 
 x5Ê(áAÓÛÕ>Ú>Å¸GÐ]xÑÒ&xÝHv}Ý ßÕ>ÖÑjÍÊ(ÓÛÑÝ ÖnÑÒÌÕEÒpÒÕ>ÖÓÛÑËÊ(ØÑ ykÇ&Õ"ÇÑËÒxZÓpÝâ5ÒÕÓ{xÕJwÊ(Ó/ÊùÑÖZÓTxÕ&ØÑjÓÛÕzÚXÊ(ÓpâÚÛÕ
ÓÛÝxÑv}áÚpÝ(ÞÕnÓ{xÕ'×^Ý$v}áAØjÕ>ÓpÕ>ÖÕEÒpÒÝzy_Ó{xÕ'}¹_ 6 JyT¼ÓÛÝxÕ>ÖØËÊ(Úpß Õ}ÓTxÕv>¹ 6 ×r×^Øâ5ÒÓpÕ>ÚnÒÛÊ.v}áØjÕÄ

 x Ê(áÓpÕ>Ú=ÅÆ»¼Ê(Öw'ÓpÝ/wÕE×^ÚpÕEÊ ÒÕÓ{xAÕÕ>ÚÛÚpÝ Ú/ÒÔÑjÖLÓ{xÕoá5ÊEÚXÊzvLÕ>ÓÛÕ>Ú/ÒÝzy6ÑjÖÓÛÕ>ÚpÕEÒÓGÙÜ}×^ÝHvrÙAÑjÖÑÖß@wÊEÓXÊyÚÛÝHv vâØjÓpÑjáØÕrÝÙ5ÒÕ>ÚpÞÊ(ÓÛÑÝ Ö5ÒÊ(ÖwøÕuÓÛÕ>ÚpÖ5Ê(Ø=wAÊ(ÓXÊ¸ 6 xÝHv}Ý ßÕ>ÖÕ>Ýâ5ÒÒÛÊzvLáØjÕ}Ý.yÓTxÑÒÒÑ>Õ}ÑËÒ
ÕuÓÛÚpÕv}Õ>ØÜâ5ÒÕyâAØXyÝ ÚoÊEÖ5Ê(ØÜÒÑÒÒâ5×	x ÊÒ³ÓTxÕgwÕzÚÛÑjÞÊEÓÛÑjÝÖÝ.yIÊwÑËÒÓXÊEÖ5×^ÕoÑjÖwÑ×>ÊEÓÛÝÚ Ä 
 x5Ê(áÓpÕ>Ú1OÆ
Ý ÚÓ{xAÕá5ÕE×ÀâØjÑËÊ(Ú]vLÝ ÓÛÑÝ Ö5Ò&Ý.yÕÍÊ(ÚÛØÜÉ¹ÓÜá5ÕoßÊEØÊ.uÑÕEÒ&ÑjÖvÓ{xAÕÖAÕEÊ(ÚpÙÜvÖÑjÞÕ>Ú/ÒÕ Ä 
 x5ÊEáÓÛÕzÚPIHÆX¸
Q RTSð  I6Ôr 6¢¡E ¤o¤+Uz+V
Ð]xÕW05Ö5ÊEØÌÞÊEØjâÕoÝzyüÓ{xÕnÒá5ÕE×ÀÓÛÚÛÝ½ÒÛ×^ÝáÑ×oá5Ê(Ú/Êzv}ÕzÓÛÕ>Ú/ÒºyÝ Ú_ÊßÊ(ØËÊzuÜÇÑjÓTx9vâØjÓpÑjáØÕÝ Ù5ÒÕ>ÚÛÞÊEÓÛÑjÝÖ5Ò
ÑÒGß ÑÞÕ>Ö}ÙÜrÓTxÕÕ>ÚpÚÛÝ ÚBÇ&Õ>Ñß$xÓÛÕ.w/v}ÕEÊ(ÖÝzy6Ó{xAÕÑjÖkwÑjÞÑ¢wâ5ÊEØkv}ÕEÊ ÒâÚÛÕ'v}Õ>ÖÓXÒ^¸óÐ]xÕW05Ö5Ê(Ø=Õ>ÚÛÚpÝ Ú]yÝÚ
Ó{xAÕEÒÕßÊEØÊzuÑjÕÍÒÑÒßÑjÞÕ>ÖxÙÜxÓ{xÕ'ÒÓXÊEÖkwÊEÚ	wwÕzÞÑËÊ(ÓÛÑÝ Ö%ÝzyÓTxÕ}´ãÞÊ(ØjâAÕEÒ^¸}Æ xÕzÖÕ>ÞÕ>Úá5Ý½ÒÛÒÑÙØjÕ ¼
ÞÊ(ØâÕEÒYÇ"xÑË×Àx wÑX>=Õ>ÚÙÜ9v}ÝÚÛÕoÓ{x5ÊEÖxÓ{xÚpÕ>ÕÓÛÑv}ÕEÒGÓ{xÕ  u8ØyÚpÝ$vôÓ{xAÕgv}ÕEÊ(ÖÇIÕ>ÚÛÕnÚÛÕv}ÝEÞÕ.w}ÓpÝ
SHSYO
OÑjß âAÚÛÕÓPA¸!S'`òÐ]xAÕgwÑËÒÓÛÚpÑjÙâAÓÛÑjÝÖxÝzy Ä ÊÆÚÛÕwÒxÑ yÓ¼ Ä ÙXÆ-ÞÕ>ØjÝ×^ÑÓÜwÑËÒá5Õ>Ú/ÒÑjÝÖ&¼\ÊEÖkw Ä ×zÆZ@ß%BØjÑÖÕEÒøÉ
ÓpÚÛÕ>ÖAß Ó{xyÝÚßÊ(ØËÊzuÑjÕEÒ&ÑÖ}Ó{xAÕZ>¹ 6 ]y6ÒÛÊ.v}áØÕ Ä âáAáFÕzÚá5Ê(ÖÕzØÒÀÆIÊEÖkwryÝ Ú]y¹ÊEÑjÖÓ[.wÑÒÓ/Ê(ÖÓ×^Øjâ ÒÓÛÕzÚ
ß½Ê(ØËÊzuÑjÕEÒ Ä ØjÝ.Ç&Õ>Úá Ê(ÖÕ>ØËÒÀÆ/¸
Ê>ÞÝÑ¢wòÙAÑÊ ÒÑjÖßÓ{xAÕZÚÛÕÍÒâØÓXÒ=wâÕZÓpÝvÊÓyÕÇäÝ âAÓÛØjÑÕ>ÚXÒÀ¸"OÝ ÚoÒv Ê(ØØ#ÞÊ(ØâÕEÒÝzy-´ÊEÖkw\@ßEBÝ ÖØÜvÓ{xÕvLÕEÊ ÒâÚÛÕvLÕ>ÖÓ/ÒÌÝ ÙAÓXÊ(ÑÖÕ.wðÊ(Ó"xÑß$x)É¹ÚÛÕEÒÝ ØâÓÛÑÝ ÖxÊEÚÛÕn×^ÝHvrÙÑÖÕ.w#¸
ÐÊ(ÙØÕEÒÓP¸Å~É@PA¸XIvØÑÒÓoÓTxÕ]05Ö5ÊEØ4¼·yâØjØÜ%×^Ý ÚpÚÛÕE×ÀÓÛÕ.w%Ê(ÖkwÎ¼ÔÑ y=v}Ý ÚpÕrÓTx5Ê(ÖãÝ ÖAÕ}Ý Ù5ÒÕ>ÚÛÞÊEÓÛÑjÝÖãÑÒ
Ê>ÞÊ(ÑØÊEÙØjÕ¼×^ÝHvrÙAÑjÖÕ.wðÒá5ÕE×^ÓpÚÛÝ½ÒÛ×^ÝáÑ×á5Ê(Ú/Êzv}ÕzÓÛÕ>Ú/Ò,wÕ>ÚpÑjÞÕ.wyÚÛÝ$v ÓTxÕLÊ(Ö5ÊEØjÜAÒÑÒoÝzy-Ý âÚlÒá5ÕE×^ÓpÚXÊyÝÚrÓTxÕÓTxÚÛÕzÕÒâÙ)É8ÒÛÊ.v}áØjÕÍÒZÝzyoÝÙ5ÒÕ>ÚpÞÕ.wßÊEØÊzuÑjÕÍÒHS.Æ>¹ 6 ]y Ä U'3(3¢Õ>ÖÓÛÚÛÑÕEÒÀÆL5]`ÆÓ{xAÕÒÕ>Ó
Ý.y>y¹Ê(ÑjÖÓ_Ê(Ökw^[zÝ Ú:v}Ý ÚpÕÓwÑÒÓ/Ê(Ö5×ÀÕ×^Øjâ5ÒÓÛÕ>ÚßÊEØÊ.uÑÕEÒ Ä Å ¼ Õ>ÖÓÛÚpÑjÕEÒ	Æ5=Ê(Ökw;3ÆÝÓ{xÕzÚXÒ Ä S` ¼ Õ>ÖÓÛÚpÑjÕEÒ	ÆX¸

 ÝØjâvLÖ Ä S.Æß ÑjÞÕÍÒõÓTxÕÒÓXÊEÖkwÊ(Ú»wtÖ Êzv}ÕIÝzy\ÓTxÕÝ ÙÛÕÍ×^Ó¼zyÚpÝ$v ¹ 






 Ê Ò/<Õ>Ú&Õ>ÓIÊEØ¸S'U$U ¼ ÆGÝ ÚIÑjÓXÒI×^ÝÝ Ú»wÑjÖ Ê(ÓÛÕÍÒ}Ç"xÕ>ÖAÕ>ÞÕ>ÚGÖÝ ÖAÕÝzyÓTxÕoÊ(Ù5ÝEÞÕ_Ê(ÚÛÕùÊÍÞÊEÑjØÊEÙØjÕE5
×ÀÝ ØjâÈv}Ö5Ò Ä `Æ\ÊEÖkw Ä 3Æ\ßÑjÞÕÓTxÕ,S'U$Å ¼ ¸ ¼ ÕEkBâ Ê(ÓÛÝÚÛÑËÊ(ØA×^ÝÝ Ú»wÑjÖ5ÊEÓÛÕEÒ5×^Ý Øâv}Ö Ä P)Æ=Ó{xÕBv}Ý ÚpáxÝ ØÝ ßÑ×>ÊEØ
á Ê(ÚXÊ.v}Õ>ÓpÕ>Ún Ä  Ê(âÙ5Õ>ÚpÓXÒº ÅIÊ(ØjÕzÖÓËÛÑjÖÙSU$QHUÆL5×^Ý Øâv}Ö Ä ÅÆoÓ{xÕ}ÓpÝ Ó/Ê(Ø&u:_ v Ê(ßÖÑjÓpâkwÕß ÑÞÕ>Ö
ÙÜÓTxÕÝ ÚÛÑß ÑÖ5Ê(ØG×zÊ(ÓXÊEØjÝßÒyÚpÝ$v Ç"xÑË×Àx ÝâÚnÒÛÊ.v}áØjÕ:ÇÊÒ_wÚXÊÇÖ5×ÀÝ ØjâÈv}Ö Ä OÆÓ{xÕÖâvrÙ5Õ>ÚÝzyvLÕEÊ ÒâÚÛÕvLÕ>ÖÓ/ÒFâ5ÒÕ.wÓÛÝoÝ ÙÓ/Ê(ÑÖrÓTxÕ×^Ý$vÙÑÖÕ.wÚpÕ.wÒxÑ×yÓGÊEÖkwÞÕ>ØjÝ×^ÑÓÜ@wÑÒá5Õ>ÚXÒÑjÝ Ö
5×ÀÝ ØjâÈv}Ö5Ò Ä I$Æ
ÊEÖkw Ä QÆ=Ó{xÕBv}ÕEÊÒâÚpÕ.wYxÕ>ØÑjÝ×^ÕzÖÓpÚÛÑ×ÚÛÕ.wÒxÑ×yÓÊEÖkwÑÓXÒ\Õ>ÚÛÚpÝ Ú`5×^Ý Øâv}Ö5Ò Ä UÆ\ÊEÖkw Ä S ¼ ÆóÓ{xÕGÞÕ>ØÝ×^ÑjÓÜwÑÒá5Õ>Ú/ÒÑÝ Ö3ÇÑjÓTx ÑjÓ/Ò³Õ>ÚpÚÛÝÚY5\×^ÝØjâvLÖ Ä SHSzÆÓTxÕÖâvrÙ5Õ>ÚÝ.yBv}ÕEÊ ÒâÚÛÕ'v}Õ>ÖÓXÒÔâ ÒÕ.wÓpÝ}Ý ÙÓ/Ê(ÑÖxÓ{xÕ@ßEBZØjÑÖÕrÑÖkwÕu.5G×^ÝØjâv}Ö Ò Ä S'`ÆnÊ(Öw Ä SY3ÆoÓ{xÕ:@ßEBØÑjÖÕÑjÖkwÕuÊEÖkw¢ÑÓXÒÕzÚÛÚÛÝÚY5I×^Ý Øâv}Ö Ä SP)Æ
ß½Ê(ØËÊzuÑjÕEÒÒxÝ.ÇÑjÖß@yÕEÊ(ÓpâÚÛÕÍÒÌÑjÖÓTx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f5grl fts9l fvual fvwal fti9l fvxal fyHl fvzal f{hml f5gBjal f5g9g|l f5grs9l f5gBual f5gBwal f}g|i9l
~ jaskjgBjgBh j9jm jas9 was ~ g9gr wai9 jHj ~ s gBwa ikj u xayrwai u9j s9 s9iku ja jgBz u ja s9ikh ja j9j9x
~ jgBjgBjHu9u j9jm j9wa j9j j9ua ikza j9j ~ u gBua ikj s xasrj9w s9s s9 u9w9x ja jasku s ja skz9u ja j9jayj9j9jHwaw9x9w9x j9jm j9wa ikw w9xa w9xa j9j ~ s gBwa u9j s i9sHy9y i9y s9 ugBu ja jgBh s ja s9ykj ja j9j9w6 w9u j9jmgBja skw u9ja u9ha j9j ~ s gBua h9j s wayrzai s9s s9 skh9h ja jgBh s ja skh9j ja j9j9wj9jgHgru9j9uay j9jmg9grRgBz u9ja uay9 j9j ~ y gBwa skj g wayruai u9j s9RgBw9x ja j9u9h g ja s9ykw ja j9x9w
~ jgBjgBjmikz j9jmgrs9 j9x jay9 uay9 u9j ~ u grs9 ikj g ikwHhai s9s s9 u9h9u ja jaskz j ja j9j9j ja j9j9j6 x9u j9jmgri9 j9x g9grRgBja j9j ~ i grs9 x9j g g9g|ykh skj gr z9uai ja j9zay g ja j9z9z jaRgrskx6 x9z j9jmgri9 was skha w9za j9j ~ u gBwa jai g i9yag9g skh s9 u9zai ja j9u9u g ja u9j9w ja j9u9w6 ykz9 j9jmgry9 iku j9ja u9ua skj ~ s gBwa ikj g ikwHzg skx s9 u9uai ja j9u9z g ja u9j9z ja j9w9j6 gBj9z j9jm skuaRgBz skza ikxa j9j ~ s gBua u9j s wayruay s9i s9RgBhay ja jgBh s ja sku9w ja j9j9u
~ jgBjaskjgBx j9jm skwa sg jas9 w9xa u9j ~ u gBwa j9j g w9uHw9x s9i s9RgBuas ja j9u9z j ja j9j9j ja j9j9j6 grs9i j9jm skxaRgBz jas9 u9ua j9j ~ s gBua z9u g ikumikw skw s9RgBj9x ja j9uay g ja sgBu ja jaikw6 grskz j9jm skxa was jas9 uai9 j9j ~ s grs9 has g wasHs9y sg s9 uaikw ja j9ug j ja j9j9j ja j9j9jgBh9wmsg j9jm s9y9RgBh ~ igr way9 wms ~ s gBwa w9j g u9wHu9z s9i s9 uaikx ja jaskx g ja skhai ja j9uayj9j9ugrj9xaikhr j9jm ugr skw j9xa ikha j9j ~ s gBwa ikj g ikwHw9h skh s9Rgryku ja jaskx g ja s9i9i ja j9w9u
~ jaskjaskjmi9i j9jm uas9 j9x ~ g9gr jas9 jHj ~ s gBwa j9j g xg|i9i skh s9 u9jg ja j9wg g ja s9i9y ja j9w9u6 gBx9j j9jm u9ua skw skua wgr j9j ~ s gBua y9y g ikums9y skh s9 skz9u ja j9u9x g ja skh9z ja j9uay
~ jaskjaskjHx9x j9jm u9ua u9j ~ gBja skua jHj ~ u gBua ikj g ikhHzg s9i s9 uay9i ja j9u9j j ja j9j9j ja j9j9jikw9jmy j9jm uai9RgBx ~ gBza jay9 uHj ~ i gBua h9j y x9jms9y s9y s9 w9u9z ja j9u9j x ja skz9z ja j9j9u 6 gBz9u j9jm uai9 w9z skhaRgri9 j9j ~ i gBua z9j g ikwHjas ug s9 u9x9z ja jaskz g ja skh9u ja jaskh6 gBh9u j9jm u9xa was j9ua j9ua j9j ~ u gBwa u9j s w9uHw9j s9i s9 u9j9w ja jas9s s ja skhai ja j9jgj9j9uHxas9i9s9s j9jm u9xa w9z s9i9 s9s9 j9j ~ u gBwa ikj g w9xgBw skh s9Rgrykx ja j9ug g ja skxas ja j9uasj9j9umy9wgrs9i j9jm uay9 u9x wgr s9i9 j9j ~ i ha w9j s zmi9y u9j gr ygrs ja j9x9w s ja j9x9h ja jg9g6 s9sku j9jm u9ha w9z j9ja u9wa j9j ~ i gBwa ikj g ikumi9i s9i s9 jayku ja jas9y g jaRgBh9j ja j9u9h
~ jgBj9u9jHjg j9jm wgr j9j j9za skza u9j ~ s gBwa ikj g x9jHu9h w9u s9 s9skh ja jaskw g ja s9skz ja jas9i6 sku9u j9jm wgr j9j u9jaRgBha j9j ~ i gBua z9j g ikwHu9j s9y s9 uai9s ja jaskz g ja sku9h ja j9w9x6 s9i9s j9jm wai9RgBz s9y9 sgr j9j ~ s gBua w9j g w9hHh9j ug s9 skh9u ja jaskz g ja u9jay ja jaskh
~ jgBj9u9jgBz j9jm way9 w9z j9xa jay9 u9j ~ u gBua ikj s ikzmskj uas s9 u9xas ja j9u9w s ja u9j9h ja j9jay
~ jgBj9u9jgBh j9jm w9zaRgrs jay9 j9ha j9j ~ s gBua ikj g wayHiku s9s s9RgBx9w ja j9w9j g ja skz9j ja j9was
~ jgBj9u9jmsg j9jm w9za u9j jay9 skja j9j ~ s gBua ikj s gryHskh gBz s9 j9u9x ja j9uai g ja skug ja jayg 
~ jaskj9u9jmskz j9jm w9za ikw j9za igr j9j ~ u gBwa j9j s wasHskz ug s9 ugBj ja jgri s ja skxay ja j9j9u6 s9ykh j9jm w9ha u9x jas9 skha sg ~ s gBwa j9j g u9zmykz sku gr z9z9z ja j9xay g jaRg9gBj ja jaykzykhay j9jm ikja skw ~ xai9 skha irw ~ s gBwa j9j g xaiHy9y s9y gr h9hay ja skw9x g ja j9uay ja u9zais9gBj j9jm i9s9 u9x ~ z9wa jay9 wms ~ u gBwa w9j g wayHsg skj s9 w9u9h ja j9ug g ja uas9s ja j9u9x6 u9j9w j9jm ikua skw skua igr j9j ~ s gBwa j9j g w9hHhg ug s9 u9w9h ja jas9i g ja s9ykj ja j9wg
~ jgBj9u9jHw9h j9jm i9i9 u9x j9za u9ja j9j ~ u gBwa ikj s w9xgBh ug s9 s9y9s ja jgBz s ja s9ig ja j9j9zj9jairxasku9uai j9jm ikxaRgBz skua uai9 j9j ~ i gBwa ikj g ikjmikz s9y s9 jgBw ja jaiku g jaRgBh9x ja jai9iskhaiHskx j9jm i9y9 skz ~ w9ja u9xa jHx ~ s gBwa u9j g x9hHz9u skx s9 uas9s ja jaskx g ja skx9z ja j9uay
~ jgBj9u9jmykh jg| j9ja was j9ua i9s9 j9j ~ i gBwa ikj g skxHjg u9u gr x9z9h ja jas9y g ja j9hai ja j9u9z
~ jgBj9u9jHzg jg| j9ja w9z j9xa uay9 j9j ~ s grs9 ikj g skwHj9x gBx s9RgBzas ja jas9s j ja j9j9j ja j9j9j6 u9z9w jg| j9wa u9x uas9 jas9 j9j ~ i gBwa wai g wasrzay sku s9 skh9h ja j9was g ja skzas ja j9w9wjgBjmi9u9hasku jg| jai9 w9z u9ha skua j9j ~ u gBua u9j g xgDw9h skz s9 u9x9z ja jas9i g ja uasg ja j9w9jgBuagrs jg| j9xa sg ~ z9ja u9wa srw ~ s gBua ikx g wasrw9h s9y s9 j9zas ja j9uas g jaRgBhay ja j9u9zwgrsHy jg| j9xa skw ~ skza ikja irw ~ u gBwa w9j g ikwHway uay s9 skxai ja j9uay g ja u9j9x ja j9u9z gBxHu9h jg| j9haRgrs j9ja i9i9 j9j ~ i gBwa skj s ikuHhai sku gr h9zas ja j9uay s ja skj9z ja j9j9h6 waskj jg| j9haRgBz ugr i9s9 j9j ~ s gBua w9j g w9hmig sg s9 skh9u ja j9was g ja s9ig ja j9w9u 6 waskh jg|gBja skw j9ja u9xa j9j ~ s gBwa w9j g ikxms9i sku s9 s9ikx ja j9uay g ja s9yg ja j9u9z6 w9u9j jg|gBja u9j j9ja ugr j9j ~ i gBua x9j s i9srz9w s9i s9 igBj ja j9zas g ja skh9x ja s9skw jg9gHgru9uas9y jg|g9grRgBz u9ua s9y9 j9j ~ s gBwa j9j g xasrhay skj s9 skhay ja jas9i g ja skh9u ja j9wg6 w9was jg|grs9 j9x jgrRgry9 j9j ~ u gBwa ikj s ikxmskj s9i s9 skhai ja jas9i s ja skxai ja j9u9xuai9sHskz jg|grs9 w9j ~ uas9 u9ja srw ~ s gBua h9j s ikzmi9s s9i s9RgBj9h ja j9x9u g ja skzai jaRgrs9s6 w9w9z jg|grs9 w9z jgr ikua j9j ~ s gBua skj g gBhgry s9s s9 j9u9z ja jaskw g ja skxas ja j9uay 6 wai9i jg|gBua was j9wa i9i9 j9j ~ s gBua h9j u i9srx9h s9s s9 ug9g ja jgBw u ja s9sku ja j9jasjgBjHw9jasku jg|gBwa j9j j9zaRgBwa j9j ~ u gBwa ikj g i9irh9w u9h s9 ugBj ja j9uay g ja u9jas ja j9xgg9gBumu9x jg|gry9 u9z ~ ikza way9g|s ~ s gBua x9j g igDxg skx s9 u9uas ja jaskx g ja s9ikw ja j9uaywaykxmw jg|gBza wai ~ skxa ikhagDz ~ s gBua ykj g ikzmiku s9i s9 skz9h ja jaskx g ja s9ikx ja j9u9zjgBjHw9j9u9j jg| skja skw j9wa i9s9 j9j ~ u gBwa ikj g i9srh9h skj s9 uaikz ja j9u9j g ja uasg ja j9ugjgrsrjauas9i9y jg| skja was uas9 i9y9 j9j ~ s gBwa j9j g wasrz9z i9s s9 wayg ja jaskx g ja ug9g ja j9w9ujgrsrjau9u9j9j jg| skja w9z u9ua j9ja j9j ~ i gBua j9j g w9hgri skh s9 w9x9h ja jas9y g ja uaskz ja j9w9ujgrsrjau9u9jas jg| skja w9z u9ua jas9 j9j ~ i gBwa ikj g i9iagBh skw s9 u9u9u ja jas9i g ja uaskh ja j9wg6 igBx jg| sgr skw j9haRgBza j9j ~ s gBwa u9j g skwHuas skx gr xaykj jaRg9grs g jaRgrykj jaRgry9ijgrsagru9ug9g jg| sgr ikw u9uaRg9gr j9j ~ s gBua x9j s wgDx9z s9s s9 u9w9j ja jaskj s ja skw9z ja j9jai6 i9s9i jg| s9s9Rgrs j9ha skxa j9j ~ s gBwa ikj s sgDw9x ug gr haskx ja j9xg s ja skjay ja jgBhjgBjHw9j9w9j jg| s9s9 u9x j9wa i9y9 j9j ~ s gBwa ikj g i9yHs9s skx s9 s9ig ja j9u9x g ja skjai ja j9wasjgrsHs9u9uas9i jg| s9s9 was u9ua s9i9 j9j ~ s gBua ykj g w9zmykh skz s9 u9z9z ja jas9y g ja s9y9i ja j9wai  gryrj9j jg| s9s9 was gBwa u9xa j9j ~ i gBwa u9j g x9umikx gBh s9 ugry ja j9was g ja skw9x ja j9w9ujgrsHs9u9waskz jg| s9s9 ikw u9wa skza j9j ~ u gBuaRgBj s w9zHxas s9s s9 u9hg ja jgBz s ja s9y9i ja j9jg6 iku9u jg| s9s9 ikw jgr u9ja j9j ~ i gBua w9w s i9irw9w gBz s9 waikw ja jgri s ja u9uay ja j9j9z 
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j-kup jwv=p jyxep jyzep jwm=p jy{ep jw|=p jy}ep j~lqp j-kFnep j-k=kp j-kuv=p j-kFxep j-kFzep jkm=p
 mol nk vone n=n nqv= z=nq n=n -v kum= xem k m=vux=z zk v= n={ev ne n=xem k ne vonLx ne n=xe|
: kuv=|uz n=xqkF{e v1k zku v=vL n=n -m kum=VkFn k {=zLze| l={ v= vo}=} ne n=zem n ne n=nLn ne n=n=n n=xevuloxL{ev=| n=xq voleVkFx wx={e v=|= xLz -v kFze |o{ k kF}qv=v mon ku xem=v ne x=xem k ne ne|ek ne x=lkn=x=xqvxqmozev n=xq xev= x=z wxem= zev= zqm -m kFze }k k kuvux=x {k v=VkFz=n ne n=z=n k nekumun ne n=z={n=x=xLzoxqmoxev n=xq x=ze mol wxem= xev=kHl -v kFze |=| k ku|u{em xev ku |=mo} ne n=z=z k nekF}L} ne nem1kn=x=xL{oxqmox={ n=xq x={eVkuv wxem= x={e nLl x kFze }ev k }em=m xev ku |olk ne nemol k nekuvux ne n={=l
 kmoz kFnq xev=Vkum vo}eVkF}e xLx -v kum= x={ k x=zL}em v=| v= vox=n ne n=zev k ne vo}L{ ne n=}emmonkv=| kFnq x=xe xe| v=|= n=xe xqm -m kum= v=m k xevune| v=m ku l=n=} ne nemox n ne n=nLn ne n=n=n 
b vu} kFnq x=ze nev v=|= nem= zk -v kum=VkFl k x=nLn={ voz v= n=x={ ne n=zk n ne n=nLn ne n=n=n b vul kFnq x=ze n={ v=|= n=xe xLx -v kFze l=x k x=zLzk v=| v= x=z=l ne nev=| k ne volqv ne nemo} z=xe|Ll kFnq x=zeVkFz v=|= m=|= vuz x kFze |oz k x=zL{=n von v= nk=k ne nemoz k ne v=mLm ne n=l=n
 kFlem kFnq x=ze vo} v=|= ne|= zLz -m kF{e n=x k z=zq|o} xem v= nem=v ne nevol k ne vozL} ne n={k  xLx=} kFnq xem=VkFl vo{e ze|= mek -v kum= z={ k z=xq|=v x=z v=VkF}=l ne nev=v k nekFlk ne n=zem z=xe|Lv=| kFnq x={e v1k vo}e x=ne xL{ -v kum= zev k x=}L{e| m1k ku moxem neVkFn=l k nekFlk neVkFl=z
 zL{={ kFnq x=}eVk=k v=|= x={e nLn -v kFze {ev k x=lLlev xk ku l=}=} ne nev=v k nekF}Lx ne n=zem: z=z={q| kuvL vo{e mo} nL}ekF{qkFn -m kum= ne| k kFzqvo{ k=k ku |o{={ ne n=x={ n ne n=nLn ne n=n=n 
 vol kuvL z={e m=v wzku n={e mul -v kFze mo} k x={q|=v vol ku le|ox ne nemo{ k ne voxq| neVk=kFz  xemL| kuvL ze|= n={ wz=ne m=|=kH{ -m kum=VkF} k v1k|o{ ku| v=VkFn={ ne n=x=} n ne n=nLn ne n=n=n  z=l kuvL ze|= v=m wz=ne mo{e mL| -m kum= |=v k volLx=l vox v= nem=v ne n=zk n ne n=nLn ne n=n=n kFl=lqm=kFlL}={ kuvL mo{e z=x vu}e ne|L v=| -v kF{e {ev k {e|un=l |=v v=VkFl=l ne nevo} k ne xevul ne n=zem kFl=lqm= vonLn={ kuvL m=|= n=z vu}e ne|LkFn -v kF{e mox k {=lqmon |on v= zkFx ne n=z=n k ne xevLm ne n={={
kFl=lqm=kF}Ln=x kuvL m=|=VkFl vu}ekFxq x=l -v ku|= xev k |o{L}k mon v=VkFzk ne n=x=} k nekF{Lz ne n={kkFl=lqm=kF}Lz=l kuvL m=|= xk vu}ek=k m=| -v ku|= x=x k |=|u}=l |on v= n=n=z ne nem=| k ne vo{Ln ne n=l=xkFl=lqm=kFnqm1k kuvL mole vox vL|= m=vL v1k -v ku|= x={ k }evux=} kFx ku lkuv ne n=}e| k ne vozqv neVkFzkkFl=lqm= n=zqvol kuvL mole x={ vL|= m=mLku| -v ku|= x=x k |onLlem von v= nkFl ne nem=v k ne v=vun neVkFnem
kFx=zL{oxLn=x=z kFxq z={eVkum wx=ne x=zekH{ -m kFze |1k v z=}qmo{ x=} ku }=z=x neVkFn=n k nekFxqm neVkFl=nkFx=zL}oxLnkum kFxq z=}eVkFl wx=neVkum= zL} -m kum= }=l k ze|uz=x xe| v= nkFx ne n=xem n ne n=nLn ne n=n=nz=zemL{ev kFxq z=leVkF{ wx=neVkuv=kH} -v kum= z=x k ze|unem von ku le|ox ne n=xem k ne v1kH{ ne ne|oxkFxemu{oxLz=n=z kFxq mo{e m=m wx=ze n=ze xk -m kum=Vku| k zevLvoz x=x ku l=l=x ne nev=v n ne n=nLn ne n=n=n x=}=zqx=x kFxq mo}e x=x wx=ze n=ne nLx -v kFze |=m k xe|Lmo{ x=n ku }=l=l ne n=zk k ne v=vu{ ne n=}={
kFz=nLnoxLx=x=x kFzq n=neVk=k wx=xe x=xe mux -v kum= {={ k x=}qm1k x=n v= v=mol ne nemol n ne n=nLn ne n=n=nx=}=zqxe| kFzq n=ne x=} wx=xe mone nqv -v kFze |o} x m=|Lvox zem ku l=}=} ne n=z=l v ne vo{Lz ne nkFnkFz=nLnoxLxemo{ kFzq n=ne z=x wx=xe mo{e xqm -v kF{e nk k zemunev von ku lemo} ne nemol k ne vo{k neVk=kFlkFz=nkRxLx=z=n kFzq nkuVkuv wx=xe z=ne vuz -m kF{e mo{ k z=lL{k m=| v=VkFze| ne nevo{ n ne n=nLn ne n=n=nkFz=nLxoxLz=n=z kFzq n=xe ne| wx=ze n=ze vun -v kFze |o{ k zemLvo{ x={ ku le|=m ne n=x=} n ne n=nLn ne n=n=n
kFz=nLxoxqv=m=| kFzq n=xeVkFn wxev= m=|= mu} -v kum= x=n v zkvol x=x ku lemol ne n=z=l k ne vozL{ neVkF{emkFz=nLzoxLz=n=x kFzq n=ze m=| wx=ze n=xe mu{ -v kum= |ox k z=zLxe| von ku l=lem ne nemoz k nekF}qm neVk=kFnkF}=zqv{Lxevoz ; kF}q zev= n=l w{=xe voze mux -v kum= n=x k zevun={ x=x v= n={ev ne n=z={ k ne v=|uz ne n=l=z vox=zLxo-vu}ku| voxq z=xe z={ vo}eVku|= nqv -v kum= mon k |=mLm1k |=m v= vox=n ne n=x=n k ne v=|L| ne n=xk vox=zLxo-vu}kF{ voxq z=xe ze| vo}eVkF{e mun -m kum= n=x k }={q|ox z=z v= von=l ne n=x=l k ne v=|ux ne n=zk 
vox=zLzo-vu}kuv voxq z=ze x={ vo}eVkuv= vu} -v kF{eVkFz k }e|u}=z |on v= nkFn ne n=z=x k ne v=|ul ne ne|=v vox=zLzo-vu}evoz voxq z=ze z=n vo}e voze nq| -m kF{e xem v }=xLnk |=m v=Vku|=| ne nev1k k ne v=|L| ne n=xev vox=zLzo-vu}evox voxq z=ze ze| vo}e voxe zLl -v kFze }=} k }evul=l xem v= v1kFl ne n=x=} k ne x=xL} ne n=z=n vox=zLzo-vu}evoz ; voxq z=ze m=v vo}e voze mun -m kFze |o{ k }=xLnev {={ v= zemon ne n=xev n ne n=nLn ne n=n=n vox=zLzo-vu}evoxu voxq z=ze m=v vo}e voxekHx -m kFze von k }evuxk {em v= z=zev ne n=xev k ne x=zq| ne n=x=x vox=zLzo-vu}evox ; voxq z=ze m=m vo}e voxe nL{ -m kFze nem k }=zqvox von v= v=v=v ne n=zev k ne xemL| ne n=z=x vox=zqm-vu}ku| voxq zem= n=x vo}eVku|= vLm -v ku|= v=m k |olkuv {=x ku lev=v ne n=x=} k ne v=mLm ne n=z=n vox=zqm-vu}=x=n ; voxq zem= z=z vo}e x=ne xL{ -m kum= nem k |o}L}=} m=m v= m=m=| ne n=xe| k ne xevul ne nem=| vox=zqm-vu}=x=x voxq zem= mon vo}e x=xe vuz -v kum= }em k }kLku| |=m v= v1kF{ ne n=x=n k ne volL} ne n=xk 
ze|1kv=| voxq z=leVkum vo}eVkFze xL{ -v kFze mon k }=}kFx x={ v=VkFzk ne nevo} k nekF}L{ ne n=zk
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i6jup icv;p ixwqp ixyqp icl;p ixzqp ic{;p ix|qp ixkqp i6jEnqp i6j;jup i6juv;p i6jEwqp i}j~yqp i6julKp
y;nKkqjdv n;nm nqv; n;k cw;nq yql; ymv 6l jEyq vow j {ok;|ml z;w v; wK|q{ nq nKw;w j nq voy;w nq nqlaj 
cnjEnqvun;nj n;nmju{; v;{ nKzq wq{K n;n n jEyq lon j wq{;vKl w;k ju zjEk nq wjuv j nqTju{aj nq y;|;z
cnqvonqvunj;j n;nm vaju y;| !jEyqTjEwq nKn n jEyq n;n v {ow;wKn v;v v;j~|qv nq nmvo| v nq vo|;| nq n;nqv
j;jdv;| n;nm w;wq w;y lokq lo|qjdv 6v jEyq voz j j~njEw;w von v; yml;l nq nKw;z j nq w;n;z nq n;yqv
cnqvonqvun;|ql n;nm w;kq n;w !jEnqTjE|q nKn n jEwq lon j w;k;ym{ voz v; vuwqv nq nKwqv j nq v;{oz nq n;w;w
8 w;|Kz njd n;yq y;z wmv; nqlK y;w n jul; w;y j lonqvuy voy v; wmvow nq nKwql j nq w;n;z nq n;w;z 
voyKyqvKv njd vonq y;n cyqv; y;kq wKn 6v jEyq y;n j {on;wj von v; vKloz nq nmvok j nq vokj nq n;w;y
 jul njd v;v;TjE| nju l;{K nq{ n jul; {o| j low;nml yqv v; nml;l nq nKw;z j nqTjEzqv nq n;w;|
8 lowK| njd v;v; low nju y;|m wq{ j jEyq {ow v low;zKy yqv v; wmvow nq nmvoy v nq w;n;w nq n;nqv 
njdvowocnjEwqv njd vowq v;l nju wqvK loy 6v nq n;n j lowjdv von v; wK|;k nq nKw;w j nq wqvoy nq n;w;y
nj~n;z;nqv;l njd lo|q yql nm{; n;ym n;n n jEwq lon j y;nq{u| vo| v;j~zqv nq nmvo| j nq vo|qv nq nqvok
yq{u|qjdv nqvK n;kq nql v;l;Tjul;jdv 6v jEyq y;n j kql;vKv l;l v; wKk;y nq nKw;| j nq w;w;w nq n;y;y
nqvqjuv;wqlajd{ nqvKjuv; w;z wml;ju{K n;n w jEyq n;n j |jEzK| vok v; wmvok nq nmv;l j nq v;{;{ nq n;yj
loyml;jd{ nqvK voyq y;w !jEkq vo|q wKz 6v jEyq y;n j k;k;nKy vo| v; yjEw nq nKwqv j nq wqvoz nq n;wq{
cnqvonq{un;y;n nqvK w;wqTjE| !jEwq lowq wKn n jul; n;n j yqlokmv von v; nm{;l nq nKw;y j nqTjEk;z nq n;w;z
nj~nq{on;w;n nqvK wq{; loy nml; y;nm n;n w jEyq n;n j {onqlK{ v;{ v; vu|;| nq nmv;{ j nq vo|q{ nq n;y;w
juluyqk nqvK yju vow loyq yq{;j~| 6v jEyq n;z v kq{ozKn von v; yKwj nq njE| v nq wqvoy nq n;nqv
yq{ukqwKn nqvK yju laj vozq vowq luy 6v jEyq y;n j j~nqlowqv wql v; vu|;n nq nmvo| j nq voz;| nq n;w;w
nqvuy;zqy;z;ym{ nqvK y;zq voy yKzq yq{K n;n w jEyq lon j {;{owKn {on v; luzj nq nmvoz j nq wql;{ nq n;yqv
cnqvon;|Kn;yq{ n;wm n;wq y;| nKkq y;ym w;n n jEyq lon j yqlonKy w;| v; vu|q{ nq nKy;w j nq vo|;k nq n;yql
8 juvuw;k n;wm n;|q v;v nmv; y;ym w;n 6v jEyq zj j |;z;yKw von v; ymvoy nq nKw;n j nq wjEk nq nqlon
n;wjEnocn;n;w;n n;wmjEnqTjuv nKnq w;nm n;n n jEyq lon j z;|qvuz vaj v; vuyqv nq nKwq{ j nq vo|;z nq n;w;k
cnqvon;kKnqv;v n;wmjul;Tjuv !jEnq vo|q nKn 6v jEyq n;n v |;k;|ml w;k v; yKwql nq nmv;v v nq wqvow nq n;n;w
w;njuv n;wmjul; vo| cyjuTju{; vuy n kq z;| v |;kKn vow v; vuz;k nq nml;{ j nq w;wqv nqTjEyql
n;wmvoyocwqlajuv n;wm voyq y;z cwql;Tjuv; lqj 6v jul; wqv v jdlozqvow z;n v; wm{ok nq nmvon v nq w;nqv nq njE|
julKl;yKz n;wm w;nq wq{ l;l; n;wq vuy 6{ jEyq lon j j~wq{on;n lon v; yKn;n nq nKw;w j nq wju{ nq nqlaj
wqlu|qwKw n;wm w;yq laj cw;yq loyqjdv n jEwq |;n v julokm{ von ju lK{;v nq nKkq{ v nqTjE|;z nq njul
 wKzqv n;ymjEyq vaj !juv;TjEkq vKv w jEyq w;z j |;kqlK{ {aj v; yjEn nq nKw;y j nq wjEz nq nqloz
cnqvaj;j~n;wj n;ymjEyq voy !juv; vonq wKn w jEyq n;n v |;kqlK{ v;v v; yKz;z nq nKz;n v nq vok;z nq nqlon
y;|Kyqwm{ n;ym w;yq v;{ v;v; wqv; yK| 6v jEyq w;n v vunq{;von von v; yKw;y nq nKz;k v nq wjEk nq n;nql
l;luwqj~y nqlK nq{; nql !jE|q y;zq ymv 6v jEyq w;n v {oy;zmv von v; nKz;| nq nmv;l v nq v;{;l nq n;nj
y;|KzqlK{ nqlKjE|q w;y vozq lonq nKn 6v jEyq y;n v j~wq{;von von v; yKwql nq nmv;{ v nq wqv;v nq n;n;z
nqluwqvdcw;nqlon nqlK wqv; vok cw;nq lonq nKn w jEyqTjEw v j~nq{o|qv jEz v; yK|;k nq nKw;n v nq wqlon nq nqvon
nqluy;wov;l;l;{ nqlK y;wq voz v;l; l;{; nKn w jEwq |;k v j~w;w;yj lon v; wKz;y nq nKy;y v nq wqlok nq n;n;|
nqluy;wov;l;l;{ 9 nqlK y;wq vo| v;l; l;{; nKz w jEyqTj;j j j~w;n;zql voy v;j~zq{ nq nmvo| j nq vok;k nq n;wqv
nqluyqld!jEkqlow nqlK yql; w;| !jEkq lowq nKn 6v jEyqTjEn v |ql;vK{ von v; wmlo| nq nm{;v v nq vo|;z nq nj;j
nqluy;zov;l;vok nqlK y;zq w;z v;l; vokq wKz w jEyq nqv v jKjEk;yqv l;{ v; wm{ow nq nKwj v nq vo|;k nq n;w;|
nqluy;zocwqv;lok nqlK y;zq wq{ cwqv; lokq wKz w jEyq von v jKjuvonql w;z v; lKvoz nq nmvoz v nq w;wj nq n;n;k
n;zKnqvdcz;w;yql n;zm nqv; w;n cz;wq yql; ymv w jEwq z;y j |jEwKz lon v; ym{aj nq nKwql j nq wql;l nq n;yj
n;zKn;|ocyq{ow;z n;zm n;|q von cyq{; w;zqj~y w jEyq n;| v |;k;zKz von v; yK|q{ nq nmvon v nq w;w;y nq n;n;k
n;zKn;|oczqloy;w n;zm n;|q yq{ czql; y;wqjdv w jEwq l;{ j j~n;k;nql yql v; lKvoz nq nKyqv j nq wjEw nq n;y;k
n;zjEnoczqvowj n;zmjEnq n;| czqv; wju wKz w jEwq {aj j |;w;|ml w;w v; wKk;w nq nKw;| j nq w;nj nq n;y;y
n;zmvajGcz;yqlo| n;zm vajuTjEz cz;yq lo|q nKn w jEyq n;| j {ok;kml v;l v; yKy;w nq nKwj j nq wqloy nq n;w;z
n;zmv;vdcz;yqloy n;zm v;v;TjEn cz;yq loyq vuy 6l jEyq n;n j |;wj~w yq{ v; yKn;z nq nmv;{ j nq w;zqv nq n;wj
n;zmvoyovoy;wql n;zm voyq y;k voyq wql;jdv 6v jEyqTjE| v {on;nKy von v; ym{;l nq nmvow v nq w;y;| nq n;n;z
n;zKy;zq|jEnmv n;zm y;zq n;n |ju nqvK n;n 6l jEyq y;n j {;lowmv vo| v; lunqv nq nKw;y j nq vok;w nq nqloz
n;zmlozocyqloy;y n;zm lozq n;| cyql; y;yq wKn w jEwq loz j jKju{on;n von v; luyj nq nKw;w j nq w;yq{ nq n;w;k
nq{Kv;v;jEkj~z nq{K v;v; voy j~kqjEzm n;n 6l jEyq y;n j |;y;zK| voz v; lun;y nq nKwq{ j nq voy;k nq n;z;n
nq{uw;zql;lowmv nq{K w;zq loy lKl; wqvK n;n 6l jEyq von j j~njEk;w v;{ v; zKnql nq nmvok j nq vokql nq n;yq{
nq{Klonql;lowm{ nq{K lonq n;z lKl; wq{K n;n 6l jEyq w;n j {;l;{Kv v;{ v; wKwqv nq nmvok j nq wqlon nq n;yq{
8 voym{oy nq{K loyq n;| lKv; lokm wj 6l nq n;n j low;yj yqv v; wK|;n nq nmvo| j nq vok;k nq n;yql
nq{Kl;{;loz;ymv nq{K l;{; y;| luzq yqvK n;n w jEyq von j |qlokK| low v; yKk;| nq nKyj j nq vo|;y nq n;z;|
 vuwq{;{ n;|m voyq nql !jEwq n;|q vuk n jEyq lon v z;n;yKy w;z v;j~y;w nq nmv;v v nq vowj nq n;n;w
n;|Ky;|qlow;yK| n;|m y;|qTjE| luwq y;|m n;n 6l jEyq y;n j kqvowj vok v; yKz;k nq nmvoy j nq vajEn nq n;w;k
n;|Ky;kqju{onK| n;|m y;kq n;z jd{; n;|m n;n 6v jEyq lon v |;z;wKy vok v; wK|;w nq njE| v nq v;{aj nq n;n;k
n;|mlozqj;juvKv n;|m lozq voy jKju v;vK n;n w jEyq von j |;k;|K| wqv v; lunql nq nKyj j nq vo|j nq n;|;w
n;kjEwqju{;lun n;kmjEwqTjE| jd{; lonm n;n 6l jEyqTjEn v |;z;nKy low v; wmlaj nq nmvok v nq w;zqv nq n;n;|
n;kjul;jEzqvKl n;kmjul; voy j~zq v;lK n;n 6l jEyq w;n j |;kq{K{ wqv v; lunq{ nq nmvoz j nq wqlo| nq nqv;{
lozml;wKn n;km wql; yqv vonq nq{; nKz w jEwq {;l j k;|;zKw {;l v; yjuv nq nKy;w j nq v;{oz nq n;|q{
n;kKw;kqn;y;wKn n;km w;kq y;| nKyq w;nm n;n 6v jEyqTjEn j |;zq{uk wqv v; ymvow nq nKyqv j nq vo|;z nq n;|;z
8 vokm{on n;km y;nq w;w wmv;juvK w;n w jEyq {o| j jEz;nmv vok ju zKwql nq nKwq{ j nqTj;juv nq n;zj
n;kKy;yovajuvon n;km y;yqTj;j vaju vonq vuy 6v jEwq loz j |q{;{Kl w;k v; wKn;k nq nKwql j nq vo|;| nq nq{aj
lozKzqjdl n;km yq{; n;k vaju w;nq wKn 6v jEyqTjEy j |;y;kKk wj v; wm{ow nq nKy;n j nq vok;z nq n;|qv
y;wml;yKk jEnm n;|q wj vo|q w;kqj~| 6l jEyq l;v j yqvajKj w;w v;jKj;j nq nKyq{ j nq v;v;{ nq nq{o|
cn;wqvozKn;w;n jEnm n;|q loy !jEzq l;{; nKn 6v jEyq n;n v k;nqluk y;n v; yKzj nq nmv;v v nq vo|ql nq n;nql
 y;zj jEnm w;|q n;w v;{; wq{;jdv 6v nq n;n j yqlonKw w;z ju |mloz nq nmvoy j nqTj;jEy nq n;y;k
wj~kqj~y j;jdjE|q nqv cyjuTjEyq ymv 6v jEyq von j k;y;wKy y;n v; vuk;w nq nKw;y n nq n;n;n nq n;n;n
j;jdlonocwqvaju{ j;jd lonq w;z cwqv;Tju{;j~| 6l jEyq n;k j |jEkKw vo| v; wmlok nq nKy;z j nq wqlon nq nq{;{
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0.4 146 group galaxies




0.4 258 cluster galaxies
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